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Palatal rugoscopy as a method of human 
identification 
 
Rugoscopia palatina como método de identificação humana 
 
ABSTRACT 
Aim: test the applicability of the formula in palatoscopy.  
Methodology: three observers examined 30 plaster models of the upper arch, obtained from 
dentistry students at the Universidade Federal da Paraiba (UFPB). Rugae were classified as 
simple and composed and as line, curve, angle, circle, sinuous and  point. 
Results: the intra-observer examination of simple and compound  rugae showed a higher 
coincidence percentage for composed rugae (53.3 to 56.7%), as did inter-observer examinations 
(43.3% to 55.0%), compared to the 5% - 23.3% obtained for simple rugae. Analysis of the main 
types revealed that circular rugae showed the highest coincidence percentage (95.0% to 96.7%), 
followed by angular (61.7% to 66.7%). The line rugae demonstrated the lowest coincidence 
percentage (11.7% to 45.0%). Inter-observer coincidences were highest in the circle rugae 
(93.3% to 96.7%) and lowest in the line rugae, with percentages between 16.7% and 15.0%. The 
higher percentage of composed rugae reflected its good visualization. The high observer 
agreement in relation to circular rugae is due to the classification of their absence, since this 
rugae is seldom found, in contrast to line rugae, which are mistaken for wavy rugae and vice 
versa, often present in the palate. It can be observed that palatal rugae as a method has a large 
number of classifications, but with low practicability, storage difficulties and absence of 
universal standards.  
Conclusion: the classification of palatal rugae, using the rugoscopic formula, is not applicable 
owing to the subjectivity of the method. 
Keywords: Forensic Anthropology; Legal Dentistry; Dental Arch. 
 
RESUMO 
Objetivo: testar a aplicabilidade da fórmula na rugoscopia palatina.  
Metodologia: três avaliadores examinaram 30 modelos em gesso do arco superior, obtidos de 
estudantes de Odontologia da UFPB. As rugosidades foram classificadas em simples e 
compostas e em reta, curva, angular, circular, sinuosa e ponto.  
Resultados: o exame das rugas simples e compostas, intra avaliador, demonstrou maior 
percentual de coincidência para as rugas compostas (53,3 a 56,7%), assim como nos exames 
inter avaliadores, com acertos entre 43,3% e 55,0%, confrontando com os 5,0% e 23,3% obtidos 
nas rugas simples. Na análise dos tipos fundamentais observa-se que as rugas circulares 
apresentaram maior percentual de coincidências (95,0% a 96,7%), seguida das angulares (61,7% 
a 66,7%). A ruga reta demonstrou menor percentual de coincidências (11,7% a 45,0%). As 
coincidências inter avaliadores foi maior nas rugas circulares (93,3% a 96,7%) e menor nas 
rugas retas, com percentual entre 16,7% e 15,0%. O maior percentual das rugas compostas 
demonstra a sua boa visualização. A alta concordância dos avaliadores quanto a rugas 
circulares ocorre em virtude da classificação de sua ausência, pois raramente se encontra esta 
ruga, diferente das retas, que se confundem com as sinuosas e vice-versa, frequentemente 
presentes no palato. Nota-se que a rugosidade palatina como método possui uma grande 
quantidade de classificações, porém, com praticabilidade baixa, de difícil arquivamento e 
ausência de padrão universal.  
Conclusão: a classificação das rugosidades palatinas, por meio da fórmula rugoscópica, não é 
aplicável devido à subjetividade do método. 
Palavras-chave: Antropologia Forense; Odontologia Legal; Arcada Dentária. 
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INTRODUCTION 
 
The information that the oral cavity offers for human identification are so 
numerous that Coma1 stated that the mouth is to the individuals as the black box is to 
the airplane. Oral cavity characteristics, including resistance to destruction and 
decomposition, justify this assessment. It is not only dental elements that are 
indispensable in identification, but also soft tissues, given that these structures may 
provide interesting data to reach this objective2,3.     
Palatoscopy is considered an auxiliary identification tool. It is based on the 
analysis of crests found on the anterior portion of the palatal mucosa, which are unique 
for each individual and remain invariable. Therefore, they are very useful in cases 
where dental or dactiloscopic identification, for whatever reason, cannot be used. 
Examples include toothless individuals, loss of dental elements from trauma or 
fracture, absence of phalanges or in situations of disjointed or amputated fingers2,4-9.  
Some authors created ways to systemize the classification of palatal rugae. 
López de Léon10 was one of the first, dividing rugae into simple and composed groups 
and establishing the five main types that would make up the simple category: 1- line, 2- 
curve, 3- angle, 4- sharp curve, 5- wavy. Silva11 based on the previous system, added 
the point rugae to simple rugae, which was assigned number 6. The composed rugae 
result from two or more simple rugae and are assigned numbers that represent a 
combination of the simple variety.  
After establishing the basic types of palatal rugae, several authors proposed 
their classification, adding other types, making small alterations or slightly modifying 
the patterns put forth by previous authors.    
Santos12 added the following types to those described by Lopez de Léon10: 
bifurcated, trifurcated, broken and anomalous, in addition to replacing the term wavy 
by sinuous. This author created a system in which palatal rugae are represented by 
letters or numbers, depending on their location. Peñalver13 replaced the type described 
as a sharp curve with the term circle. Basauri14 described other special shapes such as 
the Greek Y, calyx-shaped, racket-shaped and branched. 
By virtue of the large number of classifications and the subjectivity inherent in 
the analysis of palatal rugae, the purpose of this study is to verify if there is intra- or 
inter-examiner standardization in the use of the methods proposed by López de Leon10 
and Silva11, in the classification of palatal rugae.  
 
MATERIAL AND METHODS 
 
 The research project was elaborated according to the recommendations of 
Resolution 196/96 and approved by the Research Ethics Committee of the Federal 
University of Paraíba, João Pessoa, PB, Brazil (protocol no. 0093/09.)  
  This was a quantitative cross-sectional study with intra- and inter-examiner 
analysis, using a comparative procedure and descriptive statistics. The sample was 
composed of 30 plaster models of the upper arch, belonging to students enrolled in the  
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Dentistry course at the aforementioned teaching institution. 
Each of the three examiners performed two naked eye examinations of all the 
plaster models, with an 8-day interval between them. The following information was 
recorded: 
  López de Léon classification10 (Fig. 1); 
  Silva classification11 (Fig. 2).  
 
 
Figure 1. López de Léon classification of palatal rugae. 
Source: López de León, 1924. 
 
 
Figure 2. Luís Silva classification of palatal rugae. 
Source: Silva, 1936. Adapted by Rafaela Fernandes. 
 
The classifications of each examiner were recorded on a rugoscopic chart 
proposed by  Silva15, on which a drawing of all the rugae found was made, according 
to the plaster model. Next, the number of each rugae observed was recorded, on both 
the right and left side. Each type was then summed individually (left side plus right 
side of each classification), resulting in the rugoscopic formula. 
The quantitative data obtained in the study were organized and processed 
using  Statistical Package for the Social Sciences (SPSS) software, version 13.0, with 
which descriptive analysis proceeded.  
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RESULTS 
 
The table 1 shows the percentage of intra-examiner agreement in the assessment 
of simple and composed rugae, demonstrating greater coincidence for the composed 
rugae (53.3% to 56.7%). The table 2 shows that inter-examiner agreement was also 
higher for the composed rugae (43.3% to 55.0%) than for the simple rugae (5.0% to 
23.3%) in both examinations. 
 
Table 1. Intra-examiner coincidences for simple and composed rugae, observed in the 
plaster models of the study participants, João Pessoa, Brazil, 2010. 
 
   Number of differences  
Variable Examiner Coincidences  1  (2) Maximum 
value* 
  n % n % n %  
         
 Simple rugae Examiner 1 11 18.3 18 30.0 31 51.7 8 
 Examiner 2 17 28.3 29 48.3 14 23.3 3 
 Examiner 3 10 16.7 26 43.3 24 40.0 5 
 Composed rugae  Examiner 1 32 53.3 21 35.0 7 11.7 2 
 Examiner 2 34 56.7 23 38.3 3 5.0 2 
 Examiner 3 34 56.7 20 33.3 6 10.0 2 
* Maximum difference regardless of signal. 
 
Table 2. Inter-examiner coincidences for simple and composed rugae, observed in the 
plaster models of the study participants, João Pessoa, Brazil, 2010. 
 
    Number of differences  
Variable Examination Examiners Coincidences  1  (2) Maximum 
value* 
   n % n % n %  
          
 Simple 
rugae 
Examination 1 A1 x A2 11 18.3 15 25.0 34 56.7 7 
 A1 x A3 10 16.7 13 21.7 37 61.7 11 
  A2 X A3 14 23.3 19 31.7 27 45.0 5 
 Examination 2 A1 x A2 4 6.7 9 15.0 47 78.3 9 
  A1 x A3 3 5.0 8 13.3 49 81.7 8 
  A2 X A3 14 23.3 23 38.3 23 38.3 4 
 Composed 
rugae 
Examination 1 A1 x A2 33 55.0 22 36.7 5 8.3 2 
 A1 x A3 26 43.3 29 48.3 5 8.3 2 
  A2 X A3 28 46.7 29 48.3 3 5.0 2 
 Examination 2 A1 x A2 26 43.3 27 45.0 7 11.7 3 
  A1 x A3 33 55.0 22 36.7 5 8.3 2 
  A2 X A3 31 51.7 22 36.7 7 11.7 2 
* Maximum difference regardless of signal. 
Miranda et al. 
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The table 3 presents the coincidences in the intra-examiner examinations for the 
line, curve, angle, circle, sinuous and point rugae. It can be observed that the circle 
rugae show higher coincidence (95.0% to 96.7%), followed by angle (61.7% to 66.7%). 
The line rugae demonstrated, for the 3 examiners, lower coincidence levels (11.7% to 
45.0%). The curve and angle rugae showed around 60.0% of coincidence. The point 
rugae exhibited low coincidence for examiner 1 (26.7%), in contrast to the high 
coincidence observed by examiners 2 and 3 (65.0% and 75.0%).  
 
Table 3. Intra-examiner coincidences for line, curve, angle, circle, sinuous and point 
rugae,observed in ther plaster models of the study participants, João Pessoa, Brazil, 
2010. 
 
   Number of differences  
Variable Examiner Coincidences  1  (2) Maximum value* 
  N % n % n %  
         
 Line rugae  Examiner 1 7 11.7 27 45.0 26 43.3 4 
 Examiner 2 27 45.0 23 38.3 10 16.7 4 
 Examiner 3 19 31.7 19 31.7 22 36.7 4 
 Curve rugae  Examiner 1 34 56.7 19 31.7 7 11.7 3 
 Examiner 2 36 60.0 16 26.7 8 13.3 3 
 Examiner 3 37 61.7 19 31.7 4 6.7 5 
 Angle rugae  Examiner 1 37 61.7 22 36.7 1 1.7 2 
 Examiner 2 37 61.7 17 28.3 6 10.0 3 
 Examiner 3 40 66.7 17 28.3 3 5.0 2 
 Circle rugae  Examiner 1 57 95.0 3 5.0 - - 1 
 Examiner 2 57 95.0 3 5.0 - - 1 
 Examiner 3 58 96.7 2 3.3 - - 1 
 Sinuous rugae Examiner 1 25 41.7 24 40.0 11 18.3 3 
 Examiner 2 35 58.3 25 41.7 - - 1 
 Examiner 3 29 48.3 26 43.3 5 8.3 4 
 Point rugae  Examiner 1 16 26.7 23 38.3 21 35.0 5 
 Examiner 2 39 65.0 18 30.0 3 5.0 2 
 Examiner 3 45 75.0 9 15.0 6 10.0 3 
* Maximum difference regardless of signal. 
 
The table 4 shows that the percentage of inter-examiner coincidences, in both 
examinations conducted, was higher for circle rugae (93.3% to 96.7%) and lower for 
line rugae, mainly between examiner 1 and 3 with coincidence percentages of 16.7% 
and 15.0% in the first and second examination, respectively. The table 4 also 
demonstrates low agreement in point rugae assessment in the second examination, 
between examiners 1 and 3 (18.3%) and between examiners 1 and 2 (20.0%).  
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Table 4. Inter-examiner coincidences for line, curve, angle, circle, sinuous and point 
rugae,observed in ther plaster models of the study participants, João Pessoa, Brazil, 
2010. 
 
    Number of differences  
Variable Examination Examiners Coincidences  1  (2) Maximum 
value* 
   N % n % n %  
          
 Line  
rugae 
Examination 1 A1 x A2 11 18.3 26 43.3 23 38.3 6 
 A1 x A3 10 16.7 27 45.0 23 38.3 6 
  A2 X A3 18 30.0 19 31.7 23 38.3 5 
 Examination 2 A1 x A2 15 25.0 18 30.0 27 45.0 5 
  A1 x A3 9 15.0 12 20.0 39 65.0 5 
  A2 X A3 18 30.0 24 40.0 18 30.0 4 
 Curve 
rugae 
Examination 1 A1 x A2 32 53.3 21 35.0 7 11.7 2 
 A1 x A3 35 58.3 16 26.7 9 15.0 3 
  A2 X A3 31 51.7 25 41.7 4 6.7 3 
 Examination 2 A1 x A2 25 41.7 24 40.0 11 18.3 3 
  A1 x A3 33 55.0 18 30.0 9 15.0 4 
  A2 X A3 26 43.3 24 40.0 10 16.7 3 
 Angle 
rugae 
Examination 1 A1 x A2 29 48.3 29 48.3 2 3.3  
 A1 x A3 33 55.0 25 41.7 2 3.3 3 
  A2 X A3 33 55.0 22 36.7 5 8.3 3 
 Examination 2 A1 x A2 29 48.3 24 40.0 7 11.7 3 
  A1 x A3 34 56.7 21 35.0 5 8.3 2 
  A2 X A3 34 56.7 22 36.7 4 6.7 2 
 Circle 
rugae 
Examination 1 A1 x A2 56 93.3 4 6.7 0 0.0 1 
 A1 x A3 56 93.3 3 5.0 1 1.7 2 
  A2 X A3 58 96.7 1 1.7 1 1.7 2 
 Examination 2 A1 x A2 56 93.3 4 6.7 0 0.0 1 
  A1 x A3 56 93.3 4 6.7 0 0.0 1 
  A2 X A3 58 96.7 2 3.3 0 0.0 1 
 Sinuous 
rugae 
Examination 1 A1 x A2 27 45.0 23 38.3 10 16.7 4 
 A1 x A3 23 38.3 27 45.0 10 16.7 3 
  A2 X A3 21 35.0 32 53.3 7 11.7 3 
 Examination 2 A1 x A2 13 21.7 27 45.0 20 33.3 4 
  A1 x A3 20 33.3 24 40.0 16 26.7 4 
  A2 X A3 16 26.7 32 53.3 12 20.0 4 
 Point 
rugae 
Examination 1 A1 x A2 23 38.3 21 35.0 16 26.7 5 
 A1 x A3 31 51.7 12 20.0 17 28.3 5 
  A2 X A3 38 63.3 15 25.0 7 11.7 5 
 Examination 2 A1 x A2 12 20.0 20 33.3 28 46.7 7 
  A1 x A3 11 18.3 24 40.0 25 41.7 6 
  A2 X A3 30 50.0 24 40.0 6 10.0 5 
* Maximum difference regardless of signal. 
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DISCUSSION 
 
According to França16, for human identification methods to become applicable 
they must meet the technical and biological methods such as uniqueness, immutability, 
perenniality, classifiability and practicality. According to Vanrell17, palatal rugae are 
identifying elements, given that they exhibit such qualifications.  
The examiners partially agreed with this assertion. With respect to uniqueness, 
immutability and perenniality, there is no disagreement. Palatal rugae are unique for 
each individual, do not modify over time and last for a considerable time after 
death2,5,7,9. 
However, in relation to classifiability, there is unanimity concerning the 
possibility of classifying palatal rugae, notably demonstrated by the large number of 
existing classifications. These suggest the need for universal standards.   
In terms of practicability, palatoscopy leaves much to be desired. There is no 
standardized method for storing the information obtained from palatal rugae. There is 
the possibility of elaborating rugoscopic formulas, plaster models, the use of 
photographs and even direct inspection of the palate. However, there is no single 
rugoscopic formula that can be universally used and there is disagreement regarding 
the best method to record rugae.  
Hence, it is nearly impracticable to use palatoscopy for human identification, 
unless a simple and low-cost method like fingerprinting is adopted. Thus, the 
application of palatoscopy as a means of identification requires prior standardized 
records of palatal rugae, information generally obtained only from dentists, thereby 
restricting the use of the method.   
Furthermore, the similarity and subjectivity involved in distinguishing among 
the different types of palatal rugae confuse the examiners and may lead to conflicting 
interpretations.  
Kapali et al.18 reported the scarcity of studies using palatoscopy as a means of 
forensic identification. They also stated that researchers considered classification a 
difficult aspect in palatal rugae studies, confirming that the subjective nature of intra- 
and inter-observer observation and interpretation is problematic. This is corroborated 
by the data obtained in the present study. 
The table 1 shows a low percentage of coincidences in the intra-examiner 
examination in relation to the simple rugae, suggesting that the examiners considered 
an extensive ruga as one, rather than dividing it into two or more. Agreement was 
higher for the composed rugae, indicating that line, and angle or line and circle rugae 
were well visualized and classified by the examiners. 
With respect to inter-examiner examinations, the coincidence  percentage  for 
simple rugae remained low, in both the first and second examinations, and continued 
greater for the composed rugae (Tab. 2). 
In relation to the classification of the different rugae types, table 3 shows a low 
intra-examiner coincidence percentage for sinuous and line rugae, suggesting that 
rugal  shape  is  not always  easily  distinguished. This  fact may  have led  examiners to  
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mistake them, classifying, in different examinations, line rugae as sinuous and vice 
versa. However, with curve and angle rugae, the coincidence percentage was slightly 
higher for all the examiners, leading us to believe that, because of their more distinctive 
shape, they are more distinguishable in the plaster models.  
Circle rugae are rarely found, which explains the high coincidence percentage 
in the examinations, given that examiner agreement occurred mainly by virtue of their 
absence. When they do appear, they are properly classified, due to their unique shape.  
With respect to point rugae, examiner 1 differed from the other examiners, 
suggesting that examiner 1 may have seen possible bubbles in the models during an 
examination, considering them as points or vice versa. 
Inter-examiner examination data (Tab. 4) show that some results corroborate 
those of intra-examiner analyses, such as low coincidence percentage for line and 
sinuous rugae, a slightly higher coincidence for curve and angle rugae and a high 
percentage for circle rugae for the aforementioned reason. However, the percentage for 





 Given the methodology used and the results obtained with the study 
sample, it can be concluded that the palatoscopy method, using the rugoscopic 
formula, is not reliable, since it consists of a highly subjective assessment and 
classification; 
 Although the applicability of the rugoscopic formula is questionable, ante 
and post-mortem comparisons between palatal rugae records have been quite 
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